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COMMERCIAL BOTTOM HANDLINE FISHERY I N  THE NORTHWESTERN 
HAWAIIAN ISLANDS, 1959-77 

Commercial bottom f i s h i n g  has  been pursued on a s m a l l  scale i n  t h e  
Northwestern Hawaiian I s l a n d s  ( M I )  a t  l e a s t  s i n c e  1945. This  r e p o r t  
d i s p l a y s  and a n a l y z e s t h e  bottom f i s h  c a t c h  and e f f o r t  d a t a  c o l l e c t e d  by t h e  
H a w a i i  D iv i s ion  of F i sh  and G a m e  (HDFG) dur ing  t h e  pe r iod  1959-77. 

The d a t a  c o l l e c t e d  by HDFG c o n s i s t  of ca t ch  r e p o r t s  f i l e d  by f ishermen.  
The r e p o r t  form r e q u e s t s  t h e  f i she rman ' s  name, boat  number, license number, 
d a i l y  r e p o r t  of t h e  area f i s h e d ,  gea r  used ,  weight ,  number, and t h e  whole- 
s a l e  v a l u e  of t h e  c a t c h  by species. Examination of t h e  c a t c h  r e p o r t s  f o r  
bottom f i s h i n g  i n  t h e  NWHI i n d i c a t e s  t h a t  f ishermen u s u a l l y  d i d  n o t  r e p o r t  
c a t c h e s  on a d a i l y  b a s i s ,  bu t  r a t h e r ,  on a boa t  t r i p  b a s i s .  I n  a d d i t i o n ,  
t h e  number of f i s h  and l o c a t i o n  f i s h e d  g e n e r a l l y  were n o t  p r e c i s e l y  
r epor t ed .  Thus, t h e  b a s i c  d a t a  on t h e  commercial bottom hand l ine  f i s h e r y  
i n  t h e  NWHI c o n s i s t  of t h e  weight and wholesa le  v a l u e  by s p e c i e s  of f i s h  
caught by boat  t r i p .  Data c o l l e c t e d  s i n c e  1959 are s t o r e d  on a computer 
tape .  

THE FISHERY 

The b a s i c  gea r  used commercially i s  t h e  bottom hand l ine .  Occas iona l ly ,  
bottom f i s h  w i l l  be caught by commercial v e s s e l s  w i th  a f i s h  t r a p ,  bu t  
r eco rds  i n d i c a t e  t h a t  t r a p  c a t c h e s  c o n s t i t u t e  an i n s i g n i f i c a n t  p o r t i o n  of 
t h e  t o t a l  c a t c h  du r ing  1959-77. 
t o  c a t c h e s  wi th  bottom hand l ine .  

A l l  subsequent  c a t c h  d a t a  w i l l  r e f e r  only 

There are e s s e n t i a l l y  1 0  s p e c i e s  which make up t h e  commercially 
important  bottom f i s h  from t h e  NWHI (Table 1 ) .  Of t h e s e  10 ,  t h e  bulk  of 
t h e  c a t c h  c o n s i s t s  of 4 species--ulua,  Caranx spp.  and Carangoides spp . ;  
hapu'upu'u,  Epinephelus  quernus;  kaha la ,  S e r i o l a  duriierfl i ;  
Pr i s t ipomoides  f i l amen tosus .  

and opakapaka, 

During t h e  pe r iod  1959-77, over  50 m e t r i c  t o n s  of bottom f i s h  were 
r epor t ed  caught i n  t h e  NWHI on hand l ine  gea r .  One v e s s e l  accounted f o r  
95.5% of t h i s  c a t c h .  

CATCH AND EFFORT 

The annual  number of boa t  t r i p s  devoted t o  bottom f i s h i n g  i n  t h e  NWHI 
v a r i e d  du r ing  t h e  pe r iod  1959-77 from a h igh  of  20 t r i p s  i n  1973 and 1977, 
t o  a low of 4 t r i p s  i n  1969. The g e n e r a l  t r e n d  of e f f o r t  c o n s i s t s  of an  
average  of  approximately 14 t r i p s  p e r  yea r  du r ing  1959-64, a d e c l i n e  t o  a 
minimum of 4 t r i p s  i n  1969,and an i n c r e a s e  t o  an  average  of approximately 
1 7  t r i p s  p e r  y e a r  dur ing  1971-77 (F igure  1 and Table  2 ) .  

The t r e n d  i n  t o t a l  weight caught h a s  p a r a l l e l e d  t h e  t r e n d  i n  e f f o r t  
w i t h  a d i p  du r ing  t h e  pe r iod  1965-69 (F igu re  2 ) .  
g e n e r a l  d e c l i n e  i n  t o t a l  weight caught and a change i n  t h e  s p e c i e s  

There has  a l s o  been a 
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composition by t r i p .  A p l o t  of annual  c a t c h  by s p e c i e s  i n d i c a t e s  t h a t  from 
1959 t o  1965, an average  of approximately 18,000 kg of u l u a  w a s  caught  
annual ly .  S ince  1965 t h e  c a t c h  of  u lua  has d e c l i n e d  and h a s  been r e p l a c e d  
by hapu'upu'u as t h e  most abundant s p e c i e s  (by weight )  i n  t h e  t r i p  c a t c h  
(F igure  3 and Table  3 ) .  

The reasons  f o r  bo th  t h e  "Ut'-shaped e f f o r t  cu rve  and t h e  change i n  
composi t ion of annual  c a t c h  may be  due t o  economic f a c t o r s  r a t h e r  t h a n  
b i o l o g i c a l .  An examinat ion of t h e  t r e n d  i n  wholesa le  p r i c e s  i n d i c a t e s  t h a t  
p r i c e s  b a s i c a l l y  remained cons t an t  from 1959 t o  1969 (F igu re  4 and Table  4 ) .  
Since  f u e l  and o t h e r  c o s t s  r o s e  d u r i n g  t h a t  p e r i o d ,  t h e  p r o f i t a b i l i t y  from 
bottom f i s h i n g  i n  t h e  NWHI decreased .  
r e f l e c t e d  t h e  decreased  p r o f i t a b i l i t y .  
i nc reased  and as a r e s u l t ,  e f f o r t  i n c r e a s e d .  

E f f o r t  du r ing  t h e  pe r iod  1965-69 
S ince  1969, wholesa le  p r i c e s  

Although t h e  t o t a l  l and ings  of bottom f i s h  has  d e c l i n e d ,  t h e  t o t a l  
v a l u e  e s p e c i a l l y  s i n c e  1969, h a s  i n c r e a s e d  (F igu re  5 and Table  2 ) .  

An examinat ion of  e f f o r t  by month f o r  a l l  f i s h i n g  t r i p s  du r ing  1969-77 
does n o t  i n d i c a t e  a s t r o n g  p r e f e r e n c e  f o r  any season  (Table  5 ) .  

SUSTAINABLE YIELD 

Fishermen r e p o r t i n g  bottom f i s h  c a t c h e s  from t h e  M I  do no t  p r e c i s e l y  
r e p o r t  t h e  l o c a t i o n  f i s h e d .  The l o c a t i o n s  r e p o r t e d  on t h e  HDFG forms f o r  
bottom f i s h  can o n l y  be  used r e l i a b l y  t o  e s t a b l i s h  t h a t  t h e  f i s h i n g  occur red  
i n  t h e  NWHI.  S ince  w e  cannot ,  t h e r e f o r e ,  de te rmine  c a t c h  and e f f o r t  by 
bank o r  r e g i o n ,  i t  i s  n o t  a p p r o p r i a t e  t o  estimate s u s t a i n a b l e  y i e l d  d i r e c t l y  
w i t h  product ion  a n a l y s i s .  

We do, however, have r e s u l t s  of p roduc t ion  a n a l y s i s  f o r  bot tom f i s h  
s t o c k s  around t h e  main Hawaiian I s l a n d s .  A range  of  annua l  maximum 
s u s t a i n a b l e  y i e l d  (MSY) f o r  a l l  commercial s p e c i e s  of bottom f i s h  p e r  
n a u t i c a l  m i l e  of 100-fathom contour  has  been e s t i m a t e d  from 105 kg/nmi 
f o r  t h e  Oahu bank t o  272 kg/nmi f o r  t h e  Maui, Molokai, and Lanai  bank 
(Rals ton  and Polovina ' ) .  The t o t a l  l e n g t h  o f  t h e  100-fathom contour  l i n e s  
from a l l  t h e  banks i n  t h e  NWHI is  1 ,060  nmi. I f  w e  assume t h a t  abundance 
and popu la t ion  dynamics i n  t h e  NWHI are comparable p e r  l e n g t h  of 100-fathom 
contour  t o  t h e  main Hawaiian I s l a n d s ,  t hen  an  e s t i m a t e d  range  of annua l  
MSY f o r  t h e  e n t i r e  NWHI f o r  biomass of a l l  commercial s p e c i e s  ranges  from 
111,300 kg based on t h e  Oahu v a l u e  t o  288,320 kg based on t h e  v a l u e  from 
t h e  Maui, Molokai, and Lanai  bank. S ince  t h e  t o t a l  r e p o r t e d  bottom f i s h  
c a t c h  from t h e  NWHI i n  1977 w a s  35,576 kg ,  t h i s  r e s u l t  s u g g e s t s  t h a t  t h e  
r eg ion  h a s  p o t e n t i a l  f o r  much g r e a t e r  e x p l o i t a t i o n .  

'Ra ls ton ,  S . ,  and J. Polovina .  A m u l t i s p e c i e s  s t o c k  p roduc t ion  model 
f o r  Hawai i ' s  h a n d l i n e  f i s h e r y .  Manuscr. i n  prep .  Southwest F i s h e r i e s  
Center  Honolulu Labora tory ,  N a t i o n a l  Marine F i s h e r i e s  Service, NOAA, P. 0. 
Box 3830, Honolulu,  H a w a i i  96812. 



Table 1.--Commercially important species of bottom f i s h  
in the Northwestern Hawaiian Islands. 

Scientific name Commonly used name 

Lut j anidae 
Pristipomoides filamentosus 
P. sieboldii - 
P. zonatus 
Etelis carbunculus 
E. marshi 
Zprion virescens 

- 

Serranidae 

Epinephelus quernus 

Carangidae 

Scriola dumerili 
Caranx spp. and Carangoides spp. 

Mu 11 i dae 
Mulloidichthys vanicolensis 

Opakapaka 
Kalikali 
Gindai 
Onaga 
Ehu 
U k U  

Hapu'upu'u 

Kahala 
Ulua 

Weke-ula 



Table 2.--Total value and weight of catch and number of trips for 
bottom handline fishery in the Northwestern Hawaiian Islands. 

Year Dollar value Kilograms caught No. of trips 

1959 
1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 
1969 
1970 

1971 

1972 

1973 
1974 

1975 

1976 

1977 

26,896 

45,779 

30,115 

25,363 

32,653 

39,277 

20,118 
18,213 

13,775 

14,320 
14,812 

39,147 
50,206 
41,992 

62,759 
48,899 

63,873 

78,476 

95,659 

32,164 

49,515 

34,476 

29,244 

40,730 

47,260 

25,154 
21,935 

14,822 

15,172 
18,113 

33,683 

34,180 

19,356 
28,050 

22,313 

27,012 

26,730 

35,576 

~ 

10 
16 
11 

13 

18 

19 

9 
9 
6 
6 
4 

11 
17 

17 
20 

15 
14 

14 

20 
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Table 4.--Wholesale p r i c e  p e r  ki logram for somebottom f i s h e s .  

Year Opakapaka K a l i k a l i  Onaga Uku Gindai  Hapu'upu'u Kahala Ulua 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

19 70 

1971 

19 72 

19 73 

1974 

19  75 

1976 

19 77 

$0.92 

1.08 

0.90 

0.97 

1 .06  

1.08 

1 .21  

1.12 

1.34 

1.50 

1.94 

2.29 

1.98 

3.39 

2.16 

2.44 

3.34 

3.78 

3.78 

$0.86 

0.95 

0.97 

0.79 

0.81 

0.90 

0.84 

1 .01  

0.68 

2.55 

2.07 

2.55 

2.38 

2.44 

2.31 

2.73 

2.22 

3.39 

1 . 7 8  

-- 
$1.41 

1.32 

1 .25  

1 .61  

1.39 

1.50 

2 . 1 1  

3.30 

3.12 
-- 

2.75 

3.32 

3.72 

3.52 

4.47 

2.95 

3.89 

5.65 

$0.99 

0.99 

0.99 

0.73 

0.92 

0.95 

1 .14  

1 .03  

1 .19  

2.44 

1.32 

l . 47  

1.74 

1.69 

1.98 

2.29 

1.85 

3.50 

3.72 

$0.68 

0.90 

0.68 

0.64 

0.79 

0.79 

1.10 

0.88 

0.66 

1.36 

1.85 

1.72 

1.65 

2.02 

2.07 

2.07 

2.16 
-- 

2.84 

$0.97 

1.06 

1.14 

0.92 

0.84 

0.84 

0.95 

0.99 

1 .01  

1.30 

1 .50  

1.36 

1.63 

2.09 

2.27 

2.22 

2.44 

2.93 

2.86 

$0.44 

0.48 

0.53 

0.57 

0.53 

0 .51  

0 .51  

0.51 

0.64 

0.59 

0.42 

0.59 

0.81 

1.06 

1 .28  

0.86 

1.14 

1.39 

1.36 

$0.79 

0.79 

0.77 

0.81 

0.73 

0.73 

0.70 

0.66 

0.77 

0 .73  

0.75 

0.79 

0.92 

1.74 

1.74 

1 .30  

1.69 

2.53 

2.40 



Table  5.--Total boa t  t r i p s  pe r  month i n  t h e  
Northwestern Hawaiian I s l a n d s ,  1959-77. 

Month No. of t r i p s  

January  

February 

March 

A p r i l  

May 
June 

J u l y  

August 

September 

October 

November 

December 

10 

1 7  

1 7  

22 

26 

20 

22 

19  

30 

2 1  

2 1  

24  
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Figure 1.--Total effort in boat trips to the Northwestern 
Hawaiian Islands for bottom handline fishery, 
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Figure 2.--Total bottom handline catch in kilograms from 
the Northwestern Hawaiian Islands. 



28 

24 

20 

16 

12 

a 

4 

C 
A 

c11, 
Y 16 

8- - 12 
Y 

I 
0 

u 
a !z 
4 

C 

I2 

€ 

4 

C 

4 

C 

-4  OPAKAPAKA 

I I I I I  
I960 I965 I 970 I975 

Figure 3.--Annual catches of ulua, kahala, hapu'upu'u, and 
opakapaka with bottom handline from the Northwestern Hawai- 
ian Islands. 



6.00 

5.00 

4.00 

3.00 

2.00 

1 .oo 

0 

3.00 

2.00 

1.00 

0 

3.00 

2 m  

I .oo 

0 

3.00 

2.00 

I .oo 

0 

3.00 

200 

ONAGA P v 
ULUA 

p4.0 

e = = = - ^ -  

I I I I  I I I  I I  I I 1  I l l  I I I I 

HAPU' UPU'U /"" 

L OPAKAPAKA 

KAHALA 

Figure 4,--Wholesale price per kilogram for species of 
bot tom f i s h  from t h e  Northwestern Hawaiian Islands. 
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Figure  5.--Value of a l l  bottom h a n d l i n e  c a t c h e s f r o m  t h e  
Northwestern Hawaiian I s l a n d s .  
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